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Non-destructive testing (NDT) procedures send acoustic, electromagnetic or elastody-
namic waves into a sample. Information about the position, shape and orientation of
an occurring defect is present in the reflections and higher harmonics found in the mea-
sured signals. The decoding process to extract this information can however be extremely
tedious.
In order to automate the process, the characterization of the defect can be formulated
as an inverse problem related to the forward wave propagation problem. The properties,
described by control parameters, of a trial defect need to be optimized such that the
calculated output signals match the measured ones. This problem is generally considered
as unmanageably complicated. Instead, in the NDT community, there is a large, accumu-
lated know-how on the semi-heuristic interpretation of tomographic images. Moreover, in
some cases, a time reversal technique is applicable, i.e., the measured signals are inverted
in time and sent back into the sample from the receiving nodes, leading to an accumu-
lation of energy at the defect, which then can be detected from the outside [1]. Both
approaches have their limitations in accurately finding the desired properties of defects.
Hence we aim to develop hybrid methods. In our work, we observe recent progress in
scientific computing which motivates to address the inverse problem directly by a com-
bination of the discontinuous Galerkin finite element method (we use a solver based on
FEniCS [2]) with a adjoint-based optimization package (dolfin-adjoint [3]).
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